1/8 



CM 
CM 



to 



a> *- CO 
t 3 CO 

o Q 



1 



to 

8 | 



CO 



UJ o 

*- CD 
Q_ 



3 



"a 






CD 




dule 


wis 


rnin 


CD 


CO 


o 


Q. 
13 


Le 




CO 







o 



CM 



0)0)0) 

§ I % 



8 

CO 



& o 



T3 
CD 
CO 

CD 
Q. 

CO 



g> a) 

E-S 

CO o 

a> ^ 



S? 



S 









CD 


O) 


o 


CO 


c 


►ervi 


*E 


nn 


CO 


o 




Le 




CO 







<D 
C 

"a) 
c 

UJ 



CO 
CD 
CO 





828 



Avg TON 


CM 
O 
00 


h- 


00 

o 

CD 


CD 


o 

CD 


in 

CD 


CD 


lO 
CD 


m 

CD 


to 

CO 


CO 
CM 
CO 


CM 

CO 




00 
ID 


o 
m 
m 


CO 

in 


o 

CO 

m 


CM 

in 


CO 

In 


o 
m 


CO 

o 
m 


c 
N 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


> 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 

t- 


o 


o 


o 


o 


o 


o 


- 






o 


o 


o 


o 




o 


o 


o 


- 


o 


o 


o 


Z3 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 






o 


o 


- 


o 




o 


o 


o 


o 


o 


- 


o 


- 


- 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


ReO 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


c 


o 


o 


o 


o 


o 


o 


o 


o 


o 


- 


o 


o 


o 


o 


o 


o 


o 




o 




o 


CO 

-J 


o 


^ 


o 


^ 


o 


o 


o 


o 


o 


o 






^ 


o 


o 


o 


p 


^» 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 


o 


o 


■a 
O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


a> 

LL 


^» 


^» 


^ 


^» 


o 


o 


o 


o 


o 


o 






o 


o 


o 


o 


o 


o 


o 


o 


^» 


LU 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 


o 






o 


o 


o 


o 


o 


o 




o 


o 




o 


o 


o 




o 




CO 

O 




o 














o 


o 


o 


o 


o 


o 


*~ 


o 


o 


o 


o 


o 


o 


*_ 

o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 
O 






















w 




o 


o 


o 


o 




o 


o 


o 


o 


o 
O 
















o 




o 




o 






o 


o 


o 




o 


o 




TO 

O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


CO 

O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 




o 


o 


o 


o 


o 


m 


o 






o 




o 


o 


o 


o 




o 


o 




o 




o 


o 


o 


NT™ 




o 



6^0 



2/8, 

<cN] 



3/8 



'A 



ns 
>» 


J? 
© > 

en ©3 
=j © 


M w 

§ 1 
<^ ^ 


M m 


m _ 
M ra 
& ^ 


Atomic Oomization Potential 

0 DD DID IV 


« .£ 
® 

{jy <c 


Bi 


1.67 


1.7 


1.46 


7.29 


7.29 


16.16 


25.56 


45.3 


0.95 


Ca 


1.04 


1.97 


1.74 


6.11 


6.11 


11.9 


50.906 


67.1 


0.18 


Cd 


1.46 


1.54 


1.48 


9 


8.99 


16.91 


37.48 


NA 


NA 


Ce 


1.06 


1.81 


1.65 


5.53 


5.47 


10.85 


20.2 


36.72 


NA 


Co 


1.7 


1.3 


NA 


7.87 


7.86 


17.06 


33.5 


51.3 


0.662 


Cr 


1.56 


1.27 


NA 


6.76 


6.76 


16.5 


30.96 


49.1 


0.666 


Cs 


0.86 


2.67 


2.25 


3.89 


3.89 


25.1 


NA 


NA 


0.47 


Cu 


1.75 


1.28 


1.38 


7.73 


7.726 


20.29 


36.83 


55.2 


1.235 


Eu 


1.01 


2.04 


1.85 


5.68 


5.67 


11.25 


24.9 


NA 


NA 


Fe 


1.64 


0.68 


0.72 


7.9 


7.87 


16.18 


30.65 


54.8 


0.151 


Ga 


1.82 


1.4 


1.26 


6 


6 


20.51 


30.71 


64 


0.3 


In 


1.49 


1.66 


144 


5.79 


5.78 


18.87 


28.03 


54 


0.3 


Ir 


1.55 


1.36 


NA 


9 


9.1 


NA 


NA 


NA 


1.565 


La 


1.08 


1.86 


1.69 


5.61 


5.57 


11.06 


19.1 


NA 


NA 


Mn 


1.6 


1.26 


NA 


7.43 


7.43 


15.64 


33.66 


51.2 


NA 


Ni 


1.75 


1.24 


NA 


7.63 


7.63 


18.17 


35.17 


54.9 


1.156 


Pb 


1.55 


1.75 


1.47 


7.417 


7.416 


15.032 


31.94 


42.32 


NA 


Re 


1.46 


1.37 


NA 


7.87 


7.9 


NA 


NA 


NA 


0.15 


Rh 


1.45 


1.34 


NA 


7.46 


7.46 


18.08 


31.06 


NA 


1.137 


Ru 


1.42 


1.33 


NA 


7.37 


7.37 


16.76 


28.47 


NA 


1.05 


Sb 


1.82 


1.5 


1.38 


8.641 


8.64 


16.53 


25.3 


44.2 


NA 


Sn 


1.72 


1.5 


1.41 


7.344 


7.34 


14.63 


30.5 


40.7 


NA 


Ti 


1.32 


1.45 


1.36 


6.82 


6.82 


13.58 


27.49 


43.26 


0.079 


Yb 


1.06 


1.93 


1.7 


6.22 


6.25 


12.17 


25 


NA 


0.5 


Zn 


1.66 


1.38 


1.31 


9.39 


9.394 


17.964 


39.722 


59.4 


NA 


Zr 


1.22 


1.6 


1.48 


6.835 


6.84 


13.13 


22.99 


34.34 


NA 



Fug. 3 



4/8 



-'3 * 1 & 



• v toss s > 



,.4 




, ^, 


56 






Produce the 
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Attach scores to 
individual 
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Partition CC-Space into c t clusters 
Gj uniformly sampled from c 1 clusters 
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= Experiment (Gj ) 




• Assign scores to CC-Space by clusters 
(one cluster, one score) 

• Select parents of G j+1 biased to high score clusters 

(uniformly sampling within a cluster) 

• Repartition CC-Space into c 1 clusters 

(on the reduced space) 

• G i+1 uniformly sampled from c 7 clusters 



Fig 6 
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G: uniformly sampled 
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Si = Experiment (Gj ) 
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• Select parents of G i+1 from G j by heuristics 

• Apply genetic operators to qualified parents 

• Generate G i+1 



Gen i+1 



Fig. 9 




Fig. 10 



160 



166 



2 



r 



162 









exp 1 


Ca 


Cu 


Fe 




Rh 


Yb 




exp 2 


Cd 


Eu 


Fe 




Yb 


Zn 




exp 3 


Gd 


Ir 


La 




Ni 


Ru 




• 


• 


• 


• 




• 


• 




• 


• 


• 


■ • 




• 


• 




• 


• 


• 


• 




• 


• 




• 


• 


• 


• 




• 


• 





164 



Fig. 11 



G: initialized by knowledge 




Gen i 



Si = Experiment (G: ) 



ZSj =f(2Gj ) 

• / : nonlinear mapping of an experiment to its score 

• Apply/ toCC-Space 

• Segment CC-Space by score 

• Select G j+1 from segments of CC-Space by heuristics 



Gen i+1 
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